INTRODUCTION {#sec1-1}
============

Viral exanthem is a widespread nonspecific rash usually characterized by a generalized eruption of erythematous papules and macules.\[[@ref1]\] In most of the cases, they are correlated with self-limited disease. However, in some cases, diagnosis of an exanthema may be crucial to preventing further spread of the disease.\[[@ref2]\]

Certain exanthemas have distinct patterns of rashes and prodromal (prerash) symptoms which aid in incriminatingthe causative virus. In many cases, however, an accurate diagnosis cannot be made on the basis of clinical aspect alone. History may be helpful when evaluating these patients, specifically their disease contacts, immunization record, previous exanthematous illnesses and associated prodromal symptoms.\[[@ref2]\]

Some illnesses are seasonal, and this knowledge may be useful, too. Manifestation and morbidity of infections differ between the sexes and among different ages.\[[@ref3]\]

Measles or rubeola is a highly infectious disease with a worldwide distribution caused by an RNA paramyxovirus\[[@ref4]\] with a basic reproductive number of 15-20\[[@ref5]\] (e.g. one case of measles will result in at least 15 new cases infection when introduced in a fully susceptible population).

Measles remains one of the leading causes of childhood mortality with more than 530,000 children worldwide dying from measles each year.\[[@ref6]\]

Vashishtha *et al*. show that in India, the median case fatality ratio of measles is 1.63% and cites a recent study that estimates that 80,000 Indian children die each year due to measles with it\'s complications amounting to 4% of under-five deaths.\[[@ref7]\]

Measles vaccine was used for the 1^st^ time in 1963, in United States. First dose is administrated between 12 and 15 months, followed by the booster shot at the age of 7 years (first grade).\[[@ref8][@ref9]\]

Live, attenuated measles vaccine are available either as monovalent vaccine or as measles-containing vaccine (MCV) in combination with rubella or mumps vaccines.

In 1985 a routine MCV (MCV 1) was introduced in India\'s Expanded Program on Immunization, with a recommended age for vaccination of 9-12 months. A second dose of measles vaccine (MCV 2) was recommended in the Indian states with ≥80% evaluated coverage for MCV 1. The MCV 2 was administered at the time of the DPT booster dose (at 16-24 months of age). For the Indian states with \<80% evaluated coverage for MCV 1 a catch-up measles vaccination campaign was implemented for children aged 9 months to 10 years.\[[@ref7]\]

Rubella, also called the German measles or 3 days measles, is an epidemic disease caused by an enveloped RNA togavirus.\[[@ref4]\] The mechanism of infection is similar to measles.

Rubella vaccine was first introduced in 1969. At the moment, administration of the vaccine is the same as for measles vaccine as they are given in combination.

Varicella is caused by the varicella-zoster virus.\[[@ref10]\] Varicella vaccine was developed in 1970, in Japan and started to be routinely used in Japan, Korea and afterwards, starting with 1995, in the United States. A tetravalent combination with measles, mumps, rubella (MMR) and varicella is available from 2005. First dose of the vaccine should be administrated between 12 and 15 months and the second dose between 4 and 6 years old, before kindergarten or first grade.

Adults and older children who have not had varicella can also be vaccinated, and the vaccine doses should be 4-8 weeks apart.

The effectiveness of the vaccine is 100% in prevention of moderate and severe disease and 85-90% in preventing varicella in general. The vaccine gives protection for at least 20 years. However, breakthrough infections can occur even in those who have been vaccinated.\[[@ref11]\]

MATERIALS AND METHODS {#sec1-2}
=====================

At the beginning of 2012, an increased number of patients with viral exanthemas reported to our outpatient clinic; therefore, a comparative analysis between 2011 and 2012 was performed. The interval chosen was January to April, due to the higher incidence of the viral diseases during this period of the year. The search was made for all of the diagnosis of viral exanthemas. Patients were grouped in four categories: Rubella, measles, varicella, and viral exanthemas. The diagnosis for varicella, rubella and measles was made based on the presence of their clinical signs and evolution of the disease \[[Annex 1](#T1){ref-type="table"}\].\[[@ref2][@ref4][@ref7][@ref8][@ref10][@ref15]\] A clue for the diagnosis was the patient\'s history of exposure to an infected contact. The generic name of viral exanthemas was used for all the other viral eruptions.
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RESULTS {#sec1-3}
=======

In 2011, between January and April, from the 3723 patient attending our clinic, 37 cases were registered with viral exanthems (1%). Among them, 69.5% presented with varicella (26 cases) and 30.5% with miscellaneous types of viral exanthemas (11 cases). There were no cases of rubella or measles registered during this period. The patients were between 6 months and 64 years old, with an average age of 25.2 years. The patients suffering from varicella had an average age of 30.8 years (the youngest was 14 years old, and the oldest was 64 years old). Most of the varicella cases registered were aged between 10 and 19 years old (14 cases). For the other age groups, the distribution was even. Viral exanthemas patients were younger, having an average age of 12.5 years old \[[Figure 1a](#F1){ref-type="fig"}\]. Viral exanthemas affected only patients aged between 6 months and 23 years old, each decade having an even distribution. Women outnumbered men in a ratio of 3:1. There were no significant difference between the rural and the urban area.

![Number of cases registered between January and April 2011 (a) and 2012 (b) divided by age groups](IDOJ-5-144-g002){#F1}

Between January and April 2012, of the 3402 patients who addressed our clinic, 178 were registered with viral eruption, of which 35.4% were diagnosed with rubella (63 cases), 19.7% with measles (35 cases), 7.9% with varicella (14 cases) and 37% being other types viral exanthemas (66 cases). Patients were aged between 4 months and 51 years old, with a mean age of 24.2 years, with no significant difference between the groups \[[Figure 1b](#F1){ref-type="fig"}\]. The highest percentage of patients wereaged between 20 and 29 years (52.2%). Of these, 21% were suffering from measles (20 cases), 32.2% from rubella (30 cases), 37.6% from other types of viral exanthemas (35 cases) and only 9% from varicella (eight cases). Other incidence peaks for rubella were registered between 10-19 years and 30-39 years: 13 and 17 cases therefore summing 40% and 42% of all the cases registered on those age groups. Men were more affected then women in a ratio of 2.5:1. The majority of the patients were coming from an urban area (82.7%).

DISCUSSION {#sec1-4}
==========

Compared to 2011, in 2012, the number of cases of viral exanthemas was 5 times higher, especially due to the outbreak of new cases of measles and rubella.

In Romania, in 1979 anti-measles vaccination was first introduced, followed by the anti-rubella vaccination in 1998 (bivalent measles-rubella) that was administrated only to teenage girls. In 2004, anti-MMR vaccine was introduced in the mandatory vaccination schedule.\[[@ref12]\] Today, in Romania, children younger than 9 years should benefit from the immunization given by the vaccination against rubella. This aspect is reflected in the figures obtained; in 2012, wherein none of our patients affected by rubella infection was younger than 9 years. A potential risk of congenital rubella syndrome can occur if the infection affects pregnant women. In 2012, only a small number of women of childbearing age were registered (15 cases), with a male: female ratio of 3:1.\[[@ref13]\] The most recent rubella outbreak reported in Romania was at the end of 2011 in Salaj, in North-Western part of the country, with 1840 cases being registered. Among these, 98% were never vaccinated against rubella. The highest incidence was recorded in teenagers.\[[@ref13]\]

Even if the vaccine against measles was first introduced in 1979, sporadic cases and minor epidemics still occur. Although persons under 32 years should be protected against measles infection due to the vaccination, more than 90% of the registered cases of measles occurred in patients that should have been immunized. This situation might have been caused by failure of parents to immunize their children and the failure of childhood immunization to protect some teenagers and adults.\[[@ref13][@ref14]\]

In addition, the introduction of measles vaccination in Europe in 1960s and 1970s fundamentally changed the epidemiology of the disease. The proportion of the population which must be immune in order for transmission to be stopped, called "critical proportion," is not achieved because the vaccination coverage is low. As a consequence, population from countries where there is a sub-optimal vaccine uptake will experience outbreaks until, through catch-up vaccination campaigns; the number of immune people is kept above the "critical proportion."\[[@ref5][@ref13]\]

Surveillance data report of measles monitoring in Europe, in 2011, mention Romania among the countries with the highest number of cases, next to Italy, German, Spain and France. In these five countries, more than 90% of all cases of measles from Europe were accounted for. In 2011, In 2011, Romania reported more than 4000 cases of measles.\[[@ref15]\]

In Romania, like in most of the European countries, varicella vaccine is not on the mandatory vaccination list.

The patients affected by viral exanthemas between January and April 2011 are mostly pediatric patients. Most common causes of an erythematous viral exanthema in children are nonpolio *Enteroviruses* (coxsackie viruses, echo viruses, *Enteroviruses*), respiratory viruses (adenoviruses, rhinoviruses, parainfluenza viruses, respiratory syncytial virus, influenza viruses), acute Epstein-Barr virus, human herpes viruses 6 and 7 and parvovirus B19.

In 2012, adults were more affected by exenthematous viral infections. Measles, rubella or varicella viruses were involved in 63% of the cases. In 37% of the cases, infective agents as parvovirus B19, Epstein-Barr virus, cytomegalovirus could be considered.

Measles and rubella elimination is a priority to World Health Organization/Europe. It is important that member states take appropriate action by sustaining high immunization coverage among children and to reduce susceptibility among older age groups. The regional goal is to eliminate measles and rubella by 2015.\[[@ref16]\]
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